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(54) riPE0EPA3OBATEJlb yrOJI -KOfl 
(57) M3o6peT.emie othocktch k aiuuioro- 
mufrposowy npeoOpa96BA»Kio hw&opmauhh* 
a HMeMHO K npe6Bpd30BaT*n«M yrn* no- 
Bopora Bona b kda. lien* nso6peTeHH* - 
noBMneHHe roMHQCTR .h ynpOBtenH« npa- 
06pa90BaTejix AocniraeTc* T«M f mto 
b npeo6pa3o'BaTCJie yran-KOA» coAfcp**- 
r^en koaobwA akck,; n c^htvwk^j^ »Jie-. 

sneMeHT 3, cyMNaTop 5 no NoAyJt* ■ 
6noK 7 ocspatioTKM Hta$opMaip?H, Hwfeopwa- 

AHQHHaB AOpOXKA 1 KO^OBOrO AHCKA 

romojiHeHa » »HA« nceBAOCnyxaftMOft 
ABOUMKOft nOCJieAOBAT6JlJ»MOCTK NBRCH* 
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KOJibHOft flmtHM c. nepwoAOM M=2 TI ~I > no- 

JtyM&HHOft npM rtOMOKK TipHMHTHBHOro mho- 
rouJieHa h(x) cTeneHH n f cMHTtTtmiatnHG 
jwteMeHTM 2 ycraHOBJieHW BAQJib HH<fcopMa- 
UKOHHoft AopoKKH 1 c nocTonHHMM maroM 

kx, aaj^aHMWH MHoro^wieHOM r(x)*» Z|x # 

360° u * 
rAe x"-~- - Bemrwue KaaHTfl npeo6pa- 

M 

aoBaTenP, a k»0 > 2 , 3 , . . , , TtpmieN 
k(n-1) < M> AononHHTeiibHMtt cwTMBawwH 

WIBMSHT 3 yCTaHOBnCR OTBOCttTfiJIbHO 

nepporo cHUTWBajcmero s/teweHTa 2 s^onb 

«H4jOpMaWOHHOft AOpo^KM 1 Ha paCCTOH- 



hmc <^«=x [(n-1)k+(M-l)] 4 rj^e I - cre^ , 
neHb oAnoMJieHa, no/iytieHHoro npH flejie- 
hmh no Monyjiw am co ctopohw MnaAwnx 
cTEneHGfi MHoroMJiena r(x) Ha HHoroujieji 
h(x>! 1. h *L GepyTca no woAyjiio M, Bjr 
xoa cywwaTOpa 5 no MOAy«nw ABa coeAH- 
H6H c iiHHOft 14 npeoSpasoBareji/x » jlo- 
no/iHHTejibhbifl CMKTMBaswnwfl djiemcht 3 

nOSBOJIHGT OCymeCTBJIHTb KOHTpOJlb HA 

neTHocTb. 3a c^ieT n oc tp o e hh HwtopMa- 

UHOHHOA AOpD«KH H paCHOJl OtteHHH CtJHTM- 

BaiomKx anewex-roB noBbnaaercn to^hoctV 
npe.o6paaoBa.yeji a . 3 wi. 



1 - ■ 

H3o6peTeHHe othochtc* k oGnacTtt 
aKajToro-isd^pOBOro npeoGpaaosanHH Mfc- 
4>opMaiB*n, a HMeHHo x npeo6pa30Ba?ejTHM 
yrna noBopOTa son a n x*o«» ^ 

I^cttb «3o6p©TeHMfl nopwrneHHe to<i- 
hocth h ynpo^enne npeo6pasoflaTenH, 

Ha $kp.1 npMBe^eHa cTpyxTypKa* 
cxewa npeo6paaoBaTejiH yro/i*-Kon; na 
$Hr.2 - jiHHeJ4HSH paaBeprxa MHfropManji- 10 
oHHoft AopoxxH woflosoro AKCxa o pas- 
^kum. .paenonomaHHeK cMHTMBaiwx . ^Aa-* 
we^TOB h cooTBercTsyEosme pacnojioae- 
mhh AonanHHTenbHoro c^HTWBaio^er o pne- 
MeHTaf ua $Hf,3 - cxewa 6«o*a bopa- ^5 

tiOTKH HttfcopMailHH. 

TIpcoepasOBaTOTb yron-KOA (*ar,1) 

POA&P8HT KOAOBbfi AHCK C KH^OpMaiOiOH- 

ttolt AopoTSKott 1 , cqnTtnaannBte aneneh- 
tu 2, AononHHTejibHUH eWTNBaxjOfKJt we- 
m«ht 3» noporoBMe ajjcwaHTbi 4, cyNMa- 
Top 5 no MOAynio ^a, D^eMenr HE 6 t 
6noK 7 oOpafioTKH HH$opMaiB?n». bwxoau 

8 XOTOpOrO aBJIHIOTC* HH^OpMaMROHHKMH 

BuxofcaMH npeo^paaoBaTejTH ♦ Bjiok 7 06- 25 

■th HE'9 f saeweHTbi K 10 r TPHrrep« 11, 
KMaer HH^oprcaAHokHbie bxoa^i 12 m yn- 
paBJimas^fft Bxofl 13^ caeflMHfiHKMft c 
imHoft 14 KOttTpojiii npeoepaaoBHTenrf, 39 

FaccMOTpHH MeTwpexpaapflAHMft npe- 
o6p«aoBatejik> yro«-xoA» T»e, n«4 # 

. Cnoco6t4 nosiYHewtn nceBAocui^ta^Hbix 
ABOM^BbK nocneA^BATe^bHocTefi max cm— 
MajibHO» A^xHbi (ItC^nW) c nep«oAOM . • 35 
M^2 n «-1 H3BecTHbi, HanpHMep^ H3BacTe« 
cnocoG nony^GmuJ raxoA nocneflOMrejib- 
kocth npn no mo cm cABHranqero perHcrpa 
c cyHMaTopaMH no MOAWltt qea b uerm 
oOpaTHOrt cbb3H v rae nana Ta6nHi;a 40 



2 

Ann 1^n£40, Zlnn nojtyuGHHfl noeneao- 
BareJlbHOCTM c nepno^ow >!=2^ -1=15 He- 
OOXOAHM npHMHTHBKblil VlMOfORJiaK h(x) 

CTenem 4, BbXSHpatoY HKOrotneH h(x)~ 
fc X +x+1 hs Ta6jTHm>u npw nojiytiehHH 
cooTBercTBy<ciwe<* nowteaoBaTejibhocTH 
neoCxoAHMO ncrton»3DBdTb MeTnapexpaa*" 
PHAHbrfi cABRraioDBifi pfirucTp t cywwaTO- 
pom no MQflyjiK) flea s uenn odpaTnofi 
CBR3H t tab xapaKtep o6paT»MX CB«3Cfi 
onpeAejifleTCH HHoro«meHOM h(x). B.flaK- 
hom ciiy^ae ueTbipexpaspHAKUft CflBHraw- 
nasA perucrp 6yAeT reHapHpoBaTb hoc 
jieAo^T^jibHocTb M - 2*-t~15 
H H0101 lOO'ttiO'O, • ♦ • Dph nocTpoeHHH 
HH^OpHatDIOMKOfl AOpO^KK 1 KOAOBOro 

A>*cxa nocjreAOBaTeni>HocTX» c napKQAQM 

15 HaHOCHTCrt Ha JCOfiOEHft ahcpc b BKAa 
aKTHBHbOC (e^H'H^Ufd) H IiaCCHBHblX (Hyjl«) 

y^acTKOB HH4»opManMOMBofi Aopoxxn 1 9 
HanpHMep, no xoav uacosoft cTpenm, 
npH«<eM wa HK^opna i^ioHByw Aopoxxy 1 

.KOAOBOrO AHCXa paHOCHTCH TOJIbKO 
oaH» nep«OA nocneAOBaTejibxocTO » Floe- 

.JieAOBarejibBocTb c nepH(woM M D 2"- 1 
onpBAenaeT tHOio kbamtob -npeoGpaao^ 
BBTGji^I f Kotopoe B ^amioM npKMepe 
paBHo 15; OTCwa eeJtKUHHa la&aara 

B o6rneM cny^ae paaNe^eHHe ►v c«mrbi- 
safonaix aneKeHTos 2 baoai> naijiop Mammon - 
HOft Aopo^tKn. 1 KoflOBoro ARcxa c noc*- 
. TOHHHbm maroM, Hanp«Nep ,no> xoay aw 
neHUH tjacosoft cTpenxK Mo*eT 6un 3a- 

flflBO MHQrOHJl 6HOH 
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*(*) - 21 x 

mght 3 CMemaeTCH buojil HHdopMaiiHOH- 
HOft AOPOttKH 1 KOAOBorO AHCXa othoch- 
Tejibpo nepsoro CMHTMBawmerO sjieMfcHT.- 
Ta 2 no xopy a** 1 * 6 ** 1 ** qacOBOft CTpen-. 
kw *a B.enHtiHHy yr na o£ »x t(m-1} It + 
+ CM-l)J,rne I - cTeneHt oAHo^ena, 
hbjihioeiWoca octotkoH OT AeneinfJi no" 
MoAyiiw Asa co cropoHbi MnaAnwx' cTene-»* 
sett MHoro«neHa r(x) na MhorouneK 
h(x) f itpK^ieM creneub 1 oahowi&ks, a 
TflKwo sanircHHa. l(n-t )k+<M-l)3 npw 
npeBbaneHHH HMif *mciia GepyTCfl 
no MoayjJiD M, 

tonoiiDKetoiH flonojiHHTe/ifeHoro cHHTW^aw- 
iqero 3/ieMeHra 3 othochtcjibho nepsoro 
c^KTWBaioiqero sjrehte&Ta 2 c HcnwiMo- 
BaHH cm MaTfiMaTHHecKOfi $opMyjlld» 

nycTi. h(x)~x 4 +x*1, n*4, M~15. 
a) k-1 (*Hr # 1); : 
r, (x)-1+x+x* +x* ; 
l+X+X^+x* tl+x+x 4 



1+x +x* M+x* +x 4 *x*+X ir 



x a +x 5 +x* 
x*+x*+x 4 



x r +x*+x a 
x y +x fl +X* _ 

x B 4 X 9 

x*+x^ +x w 



1-42 r 

^-xr(n-t).k-f(M-l»[3- 1 + U5- 

M2»x«&x> 
k«2 (4»<r,2a) 

1+x 1 +x* +x* 1 1+x+x* _ 

1+?t+x 4 lli 
X+X 2 +X* 

X+X*+X y 
X F +X* 

x?*x*+x 9 



. 1*9; e< t -Un-]>k+(H-l)]x?[3<2* 

+ (13-9)3 - x*12x> 
d) k=3 <<Jwr>26); 
r f (x)-1+x'+x*+x f ; 

1 +x* +x* *x* . It+ x+x* 



1 +x-*x* 

x+x 4 +x 4 +x* *x* 



1+x+x* +x*+x B 



x+x^x* 

x* +x 3 +nf *x* *x* *x* 



10 



15 



20 



25 



x a +X 3 »x* 
"xVx T +x! 

X 4 +X*+X» 

x a **' 

X**X T +X* 

x** 

1-12; rf^x* t(n-Ok+<M-l)] =D*3+ 
+(15-12) x«12x, 
r) k*4 (4mr»2»)j 
<x) « 1 +x* +x* ■ 

Ux 4 +x> +x^M±2C±xJl "> 

1+x+x* | 1+x+x* +x 3 +x* +x« +x*+x"+x 
x*x'+x** 



'+x°+x ,l 5 



x*'+x'+ x J +x^ 

X 2 +x 3 +x* 

x 5 +x* +x*+x a +x" 



X*+X*+X* +X 1 +X*+X 
X 4 +X y +X * 



x'+x^+x* 



x"+x n 
x^+x^x 



~±x"L 



30 



35 



40 



1«18* 18(raod 15)=3; 
rf A -x Kn-1)-.kt(M-l)J-x[3'4*<15-3)J - ' 

t24x; 
24x(n»od15)-9| 

HH^opMau^iH c flonojiroiTenbHOro cw- 
TW^awmero ajieMenra 3 nosBonaer opra- 

HHdOBaTb KOHTpOJlb Ha WeTHOCTb HW$op~ 
MauHK co cwrufiaioe^x sneMcirroa 2, 

TTpeo6pa30BaTejib yrojt*-kOfl pa6oraat 
cji6RyiomnM obpasOH. 

ttpn o&p^eneHKOM nojioxemm KoAO- . 

. BOrO flHCKa C KH^OpHO UKORBOfl AOpOJUOf 

1 cRKTW3aeroinocpertcTHDM cttHTUsaurtKX 
4 3 ,5Wicm6htob 2 h AofiojihHTenbHoro cwThmaw- ' 
iaro 9Ji«M«Hra 3 uepe.3 noporoaue sjtaMewrw 
4 cooTBeTCTBy»m» uh^popoA koa .nocneA** ' 
Hitif » BHfle 3/texrptf tiecKHx cnrHanoB noAa- 
6tc^ na Dxoflu cyMMaropa 5 no MOAynn 
Asa h Oes CHrnana c aonojiKHTejibMoro 
cMHTMsaio^aro aneKenra 3 sa RK^opMa- 
tofOHKtxe bxoau t2 enoxa 7 «6pa0oTKM . 
Hh^opManHM. Ha yjnpaanfiwmHft bxoa 13 
fijioxa 7 o0pa6oTKH HH^opMauKR riocxy* 
iraer CHrnaJi c amxo,aa cywHaropa 5 no 
MOAynio A»a ne^ea a/ieMenr HE 6. Ecjik 
npM AaHHOM nonoxeHHH xOAOBoro ahcka . 
c HB^iopnaaftoHnoA aopo*km 1 chhwbtw 
HKtJ»po»oft Kon # coAep«atip4ft mcthoc ^hoio 



50 



55 
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gahhmu, to Fa ynpaB/miomew bxoao 13 
CnoKa 7 ofJpaSoTKH HK^opManvm h Ha 
szHHe 14 tipMCyTCTDyGT CHFH&77 JlOI?HHeC*- 
X0# "1" H A^pOBO** KOA CO C^HThfflaw- 

a^ix anert&jiTofi 2 oes h3mghdhh& npoxo- 
•fl«T uepas ojiok 7 ofipaCoTioi HH$opMau?iH 
Ha Bfcocoffw 8 np^oOpasotoareftK, a wajiH^ 
*me curHana Ka name T4 rocopHT o tom, 

TTpH flajiBHefimew nepewetue hhh Konofio- 

ro AHCKa C HH*OPMa««pHHofi flOpoaUCH 1 

Moae* cHKMaTbts AHfopOBOik koa> conep- 

XaQJHti HQMGTHOe MHC/IO e^HMHU. UpH 9TOM 

ha ytipaBjiAKx^EM BXOfle .13 6jiosca 7*.o6- )5 
paOoTKH HH^opMai^KH npricyTCTByeT chp*- 
Han JiorK^ecKoro "0% . a Ha BbixoAax 8 

npeoeoasosaTejiH *HKcnpyeTCH ripe«bwy*- 

BWft W^pOBOft KOA> nOCKOAbXy OTCyTCT- 

sue CHrHajia Ha nwHe 14 roBopHT o He- 

pesepce npeoSpaaoBaTaJi* paOoTaeT Ta- 
kkm *e oflpaaoM, 

C o p m y xi a H9o6peTeHK« 25 



npcoepasoDaTejiH^ MOrtCtfiHHTenWHferf* ew*- 

TWBaiOmHft aneMBHT, BbDCOA ROTOporo coe- 

AHHeH c (b+D-m sxofloM cyMMaTOpa no 

MOAV^XX? JXBZ , OTHH^aiomHfiCJi 

Tew, hto, c tjenbjo noBbnneHHH to^hocth 
m ynpomemui •npao6paaoBaTGJifl f b hok 
Ha HHifcopManHOHHoft AopowKe k oa oh or 0 
AHCKa HaHeceH koa, cooTBeTCTsyionpift 
©A^OMy nepnony M=2*-1 ncePAOCJiyMaftnoft 
ASOHHHoft nocneaoBaTejiihOCTH Ha Ken** 
m&ji&hoh A^KHbiy nojiyMeHHoft Ka ocHoaa- 

KKH npHMMTKBHOrQ WHOro^JjeHa h(x) CT6- 
neHH n, cwmaawnmQ sjieMaHTfci ycTSHos" 
jiaHU BAOJib HHtJjopMainioHHott Aopo*»f 
KOAOBoro AHCKa c >nocTOHKHNM mar on kx, 



npao6pa90BaTejib yron-KOAi coAepsa- 

HK^OpMaAHOHMOfl flOpOJKKOfl, Tl CTOTWBaiO- 

nBac aneMeHTOB, rAe ti ~.*ihcjio pa3pH- 
Uvn npec6pB30BaTe4ff, bwoau kotopmx ' 
coBAHHenbi c oAHoaMeHHbWH BxOAaMft cyM*» 
ttaropa no Hapynn Asa n c oahohmbuhmmh 
HK^opMaimDHHWMh bxoa*wh ftnoica o6pa^ 

&OTKH HR$ODMaHHH> BMXOAM KQTOpOrO 
HVJXHWCR KH^OpMaUHOHHWMH' BblXOAaMH 



saaaHHtiM mhofohjibhom r(x)»= ?Tx 
36 0 

20 r^e. — - BejiHMHHa* jc»aHTa npeoftpa- 

soBareji^i, a k»1 ,2 ,3, ♦ • . , npB«ien 
k(n-1 ) M, AonartHHTeiifjHbrfi MHTWBaiongfH 
gjreMeHT ycT&HosjtQH othocmtqjj^ho nep*- 
Boro c^HTbiaaKraaro sjief^HTa BAoni> hh- 
4iopMat(HbHHott Aopcnyaoi koaoboto ahcre 
Ha paccTOffMim«l=xt(nf 1) kf(M-l)) f 
tfxe I- - cTcneHb OAHOweHa, B»n)iwnie- 

VoCH OCT3TKOM OT A€JI&HHH DO MQffyJllO 

Asa co CTopoHU MnaAi=nx cTeneHtfl mho- 
roMJteaa aa MHoroHnett h(s> p npw- 

yeM 1 h [(n-1)k+(M-l)] B3»tw no mo^ 
Aynio M P buxoa cyMMaTopa no MOAynto 
Asa cosAKHe« c ynpasji^looCHM bxoaoM 
GnOKB. OQpaQOTKH H H<t OP MB UHK K WHOft 
XOHTpOJT« , 
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SHAFT-TO-DIGIT CONVERTER 

The invention relates to an analog-digital converter, particularly to a shafl-to-digit 
converter. The object of the invention - gaining accuracy and making a converter more 
simple - is achieved by that in a shaft-to-digit converter comprising a code disc, n read- 
out elements 2, an additional read-out element 3, a modulo-two adder 5 S and an 
information processing unit 7, a code disc information track 1 is realized as a maximum 
length pseudorandom binary sequence having a period M=T-1 and obtained by the use 
of a primitive polynomial h(x) of the power n> the read-out elements 2 are arranged along 
the information track 1 with a constant pitch he that is defined by a polynomial 

r(x)=Zx* k , where x=360°/M is a converter quantum value, *=1 , 2, 3, . . . and k(n-l)<M, 
i=0 

the additional read-out element is spaced a^x[(n-I)k+(M-l)] relative to the first read-out 
element 2 along the information track 1 , where / - the power of the monomial obtained 
upon lowest terms modulo 2 dividing of the polynomial r(x) by the polynomial h(x) 9 1 and 
a being taken by modulo M An output of the modulo 2 adder 5 is connected to a bus 14 
of the converter. The additional read-out element 3 allows parity check- Thanks to the 
realization of the information track and arrangement of the read-out elements the 
accuracy of the converter is enhanced. 
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